Morphological plasticity of synaptic mitochondria during aging.
A morphometric investigation has been carried out on the synaptic mitochondria of cerebellar glomeruli in young, adult and old rats by means of a computer-assisted image analysis technique. Mitochondrial volume density (Vv), numerical density (Nv), average volume (V) and average length (Skeleton = Sk) were investigated in tissue samples fixed, embedded and sectioned according to conventional electron microscopic methods. Vv was unchanged in the three groups of age taken into account. Nv was significantly increased in adult vs. young animals, whereas it was decreased in the old group as compared to both the other two groups investigated. V and Sk showed the same age-dependent changes: they significantly decreased in the adult vs. the young and the old groups of rats while increased significantly in the old rats vs. both the adult and young animals. A percentage distribution of Sk demonstrated that in the old group 20.6% of the population of synaptic mitochondria accounts for elongated organelles (> 5 microns) as compared to 8.6% and 5.3% in young and adult animals, respectively. The present findings match the changes previously reported by us on the ultrastructure of synaptic contact zones both in rats and human beings, and support the idea of an age-dependent dynamic adaptation in the morphology of synaptic mitochondria to cope with the metabolic needs of the pattern of synaptic connectivity they subserve.